were deoxygenated by bubbling oxygen-free nitrogen for 10min before the assay. To each cuvette was added the appropriate amount (typically 0.05ml) of cell-free extract, the volume was made up to 3 ml with deoxygenated buffer and, after sweeping out the headspace with nitrogen, the stopper was inserted. The reduction of the azo-compound was followed continuously, or intermittently at predetermined time-intervals, by monitoring the E525 (Amax for Red 2G).
Optimum conditions of temperature, pH and cofactor concentrations have been determined for Strep. faecalis, Escherichia coli and Saccharomyces cerevisiae and the cofactor and substrate specificities studied in relation to the mechanism ofazo reduction.
Despite rigorous exclusion of oxygen the reaction was not immediately initiated on addition of the enzyme preparation; there was a time-lag, which varied inversely with the activity of the enzyme.
The lag has been shown to be associated with the production of reduced cofactors.
Assay systems previously described (e.g. Roxon et al. 1967; Scheline et al. 1970; Williams, Grantham, Yamamoto & Weisburger, 1970) have not taken into account the lag phase and hence may have underestimated azo-reductase activity. Preliminary work (R. Walker & B. G. Lake, unpublished work) indicates that the assay system can be adapted to the measurement of flavin-dependent azo-reductase ofliver microsomal preparations, where a similar lag is observed. Nitrate reductase (NADH-nitrate oxidoreductase, EC 1.6.6.1) from tomato leaf is inhibited by ADP (Nelson & Ilan, 1969) and possible allosteric control was suggested. Kinetic aspects of spinach leaf enzyme were investigated in this context. Enzyme was extracted in 0.1 M-tris-HCl buffer, pH7.5, precipitated by 50%-saturated ammonium sulphate, desalted on Sephadex G-25 and either stored at -18°C (aged) or used immediately (fresh). Nitrate-dependent oxidation of NADH at 27°C recorded spectrophotometrically was stoicheiometric with nitrite production.
Plots of l/v against 1/[NADH] for different fixed [nitrate] and vice versa produced parallel slopes indicating a Ping Pong (Bi Bi) mechanism (Cleland, 1963a (Cresswell, Hageman, Hewitt & Hucklesby, 1965) Km was 3 ,UM.
ADP produced mixed inhibition (Webb, 1963) with respect to NADH, which was non-linear (Cleland, 1963b) , K, tending to 0.6mM. Inhibition was non-competitive with nitrate (KS 15mM) or BV (K, 50mM) and apparently competitive with phosphate (K, ; 15minm). ATP also produced mixed inhibition (K, 6mM) with NADH. 5'-AMP and 2': 3'-cyclic AMP inhibited competitively (K, 4mM approx.), whereas 3': 5'-cyclic AMP produced mixed inhibition (K, 0.4mM). Notwithstanding differences in kinetics, ATP, ADP, 5'-AMP and 2': 3'-cyclic AMP induced co-operative kinetics for NADH with negative and positive phases (Levitzki & Koshland, 1969) and ADP itself was co-operative (n = -3 approx.). Nitrite inhibited non-competitively with nitrate (K, 6mM) and synergism (Webb, 1963) occurred with ADP. In fresh compared with aged enzyme ADP produced stronger inhibition and co-operativity by NADH was accentuated, but Km for uninhibited enzyme (2.5MM) was smaller. Nitrate showed slight negative co-operativity induced by ADP.
The suggestion that ADP exerts allosteric control of nitrate reductase (Nelson & Ilan, 1969) implies compartmentation of enzyme and ADP relative to supply of NADH if the observed kinetics apply in vivo in relation to probable concentrations of ADP (40-140MLm) and NAD (+NADH2) (20-60,uM) in spinach cels or chloroplasts (Ogren & Krogmann, 1963; Jozwiak & Leyko, 1969) . Alternatively, the enzyme in chloroplasts (Coup6, Champigny & Moyse, 1967) The mechanism of action of yeast invertase has been investigated by chemical modification and kinetic studies on external and internal yeast invertase. The extemal yeast invertase is a glyco.
protein containing about 50% carbohydrate (Neumann & Lampen, 1967; Waheed & Shall, 1967) . Internal invertase is found inside the cell (Friis & Ottolenghi, 1959; Gascon & Ottolenghi, 1967) and contains no carbohydrate (Gascon & Lampen, 1968) . The two enzymes are reported to differ in amino acid composition (Gascon, Neumann & Lampen, 1968) ; in particular, the internal enzyme does not contain cysteine.
Extemal invertase is inhibited to about 50% by low concentrations of iodine (von Euler & Landergren, 1922 ). This inhibition is reversible by mercaptoethanol and fl-mercaptoethylamine but not by a-carboxyl-fl-mercaptoethylamine (Shall & Wtheed, 1968) .
Internal invertase is inhibited by iodine and reactivated by mercaptoethanol in the same way as external invertase. The kinetics of the two enzymes are very similar. Both require an acid with pK, about 6.8 in its protonated form. The intemal invertase shows a pH-dependence of the K., which has not previously been reported for external invertase, although P. Ottolenghi (personal communication) has shown that the Km of external invertase also is dependent on pH.
Iodoacetamide inhibits external yeast invertase but iodoacetic acid does not. The group that is alkylated has a pKa well in the alkaline region.
Both the external and the internal enzyme are inhibited by cyanogen bromide in a biphasic reaction. A fast reaction is pH-dependent and a slower reaction is pH-independent.
It is concluded that the iodine reaction is the 
